INTRODUCTION
The number of babies who have some physical or mental defect has doubled in the past 25 years. An estimated 140,000 babies will be born with mental or physical defects in 1983 (Lyons, 1983) . In reporting this increase several possible causes were suggested. One cause cited was toxic substances in the workplace to which increasing numbers of women are being exposed during the childbearing age.
And, indeed, there are approximately twenty million women between 18 and 24 years of age in the civilian labor force in the United States (Bureau of Labor Statistics, 1983) . There are no figures available on how many of these are pregnant, but it has been estimated that more than half of first-time mothers are employed at some time during the pregnancy.
The increase in the number of working women, coupled with the tremendous increase in the number of chemicals and processes used in the workplace, make concern for the pregnant worker obligatory for the occupational health team. In considering the protection of pregnant women and their unborn children in the wide variety of environments encountered in the workplace, it would be helpful to clearly identify the target population. Unfortunately, pregnancy may not be brought to the attention of the occupational health nurse and/or employer at an early stage. There are at least two reasons for a possible delay. Many pregnant women may not know they are pregnant for the first six or eight weeks and, in addition, they may be reluctant to let their employers know of the pregnancy. Despite the Federal Pregnancy Discrimination Act, pregnant women may fear loss of job, displacement, or other forms of discrimination.
ENVIRONMENTAL HAZARDS AND REPRODUCTION
Teratology is the word given to the broad area of birth defects. A mutation is a specific type of birth defect caused by an alteration in the genetic material. This alteration may take place before conception or may occur in the developing embryo, resulting in abortion of a defective embryo or fetus or a birth defect. It is not always clear when the mutation occurs. Also included in the general term teratology are birth defects arising from alterations in embryonic/fetal development and functioning. The discussion here will be of teratogenic-causing environmental hazards in general with no particular effort made to identify the exact nature of the defect. Because reproductive outcomes are dependent on the egg, sperm, or fetus, and because alterations may occur before or after fertilization, concern for healthy reproduction cannot wait for pregnancy. This variety of variables also makes the establishment of causal relationships between hazards and reproductive problems very difficult. The effects of mutations before fertilization may be so delayed that association with environmental hazards may be difficult to pinpoint and may never be identified.
Employers have emphasized the hazards to women of reproductive age to the point of excluding them from certain jobs. There are those, however, who feel that male genetic material is no more resistant to toxic substances than that in women. There are, indeed, substances believed to cause impotence, infertility, and adverse fetal effects after male exposure.
Vulnerability of the fetus itself varies with the stage of development. Although environmental hazards are important at any stage, the first two months of fetal development are those of greatest susceptibility to environmental influence. This, too, is the period in which the woman may be unaware or unsure of her pregnancy. It is almost certain that it is the time when the employer and occupational health nurse will be unaware of the pregnancy. One must, therefore, think of solutions to environmental hazards not in terms of pregant women but of women who might be pregnant. This increases the problem enormously.
HAZARDOUS SUBSTANCES IN THE WORKPLACE
There are thousands of chemicals and other possible hazards in industry and the home and only a small portion of them have been tested for toxic effects on the developing fetus or on genetic material. An even smaller number have exposure standards established by the Occupational Safety and Health Administration.
The major hazards are chemicals, irradiation and radioactive material, physical hazards, and carcinogens related to mutation. New information regarding these occupational hazards Occupational Health Nursing, September 1984 becomes available daily. An all inclusive list is not possible in this space but some are: metals (lead, cadmium, copper, mercury), organic mercury compounds, pesticides (carbaryl, chlordane, kepone), anesthetic gases, dioxins, chloroprene, debromochloropropane, ethylene dibromide, perchloroethylene, carbon monoxide, PCBs, benzene, carbon tetrachloride, some aniline dyes, vinyl chloride, and ionizing radiation.
Physical hazards such as noise, heat, vibration, and ultrasound are not well understood in terms of adverse effects on pregnancy.
Some of the substances believed to cause reproductive difficulties in men are: carbon disulfide, anesthetic gases, smelter emissions, lead, and vinyl chloride.
Control of environmental work hazards in terms of reproductive outcomes is complicated by the lack of knowledge regarding the effect of each substance and, more important, the interaction of several substances. Information on particular substances may be available from the National Institute for Occupational Safety and Health (5600 Fishers Lane, Rockville, Maryland 20857).
At least 13states havepassed "worker and community right-to-know laws." These states require companies to label potential hazardous chemicals and to warn workers of health hazards of exposure (Sullivan, 1983) . Those who have promoted such legislation feel that OSHA standards are too weak and that workers are still not aware of hazards they face.
In addition to toxic hazards, technology has brought a different variety, and perhaps more subtle, set of hazards to the office worker.A great deal of attention has been given recently to video display terminals (VOTs). A wide range of ailments have been associated with their use and considering the preponderance of women who work with such equipment the possible effects on pregnancy cannot be ignored.
Radiation is one of the more provocativeissues in the use of VOTs. It has been reported, however, that radiation emitted by terminals is far below that believed to cause birth defects in humans (Boffey, 1983) . The issue is by no means clear and the evidence varies 466 (Makower, 1981) . The level of radiation emitted from VOTs will no doubt be subjected to further testing. Particular issues are those concerning long term use and use of several machines in a confined space.
Physical complaints associated with VOTs may also have implications for pregnantwomen. These include eye disturbances (discomfort and blurred vision), muscular pains, and stress. These ailments, though apparently not of a permanent nature, may add to the discomfort and stress already being experienced because of pregnancy. These ailments do not seem to be inherent in the VOTs themselves but in the way they are used, the design of the work station. Now that these factors havebeen identified it should not be long before improvements are made in this area. NIOSH has recommendations regarding the physical setup of VOT equipment.
A second concern in offices is the quality of the air. To improve energy efficiency, many offices are very well insulated. They are also frequently poorly ventilated. This, plus gases emanating from building materials and new chemicals used in offices, has given rise to increasingly dangerous indoor air pollution. Some of these polutants are ammonia, asbestos, benzene, cadmium, carbon monoxide, ethanol, fiberglass, formaldehyde, methalol nitropyrenes, ozone, PCBs, toluene, trichorethane, trichlorethylene, trinitrofluorenone, vinyl chloride. Some of these are recognized as carcinogens and mutagens. Because the pregnant woman moves more air through the pulmonary system than when not pregnant, air pollutants, hazardous for anyone, are especially hazardous for them.
THE CHOICE NOT TO WORK
Workers in hazardous working environments sometimes face the choice between jobs and health. "Economic reality" has been blamed for the inaction of some companies to improve health conditions. It is not surprising, then, to find pregnant women or women planning to be pregnant, caught in a trap.
The choice for these women, however, is sometimes taken away from them. An estimated 100,000 jobs which involve exposure to birth defect-causing substances have been closed to women (Uzych, 1983, p. 16) . Though reproductive-related problems are also associated with men exposed to some substances (lead, vinyl chloride, etc.) they are not excluded from such positions. Some women have been excluded from jobs in hazardous areas unless they could prove permanent infertility. Several women have undergone sterilization in order to maintain their jobs (Uzych, 1983, p. 16 ). The exclusion of women from such positions (and not the exclusion of men) is considered by some to be a violation of the Civil Rights Act and it is being tested in the courts.
The economic, legal, and ethical issues in this exclusionary policy are exceedingly complicated. ''A commitment to the reproductive health of workers and to the health and viability of their potential offspring will require work practices and social policies that recognize both maternal and paternal contributions to fetal health" (Bayer, 1982, p. 19) .
ROLE OF THE OCCUPATIONALHEALTH NURSE 1. As with any occupational health problem, the occupational health nurse's first obligation is to work with other members of the health team to decrease specific hazards in the workplace. Hazards must be looked at in terms not only of pregnant women but of men and women in the reproductive years.
The occupational health nurse shares with management the obligation to adhere to existing regulations and guidelines and to keep informed of new ones. The nurse, as part of the health and safety team, must keep abreast of current research and recommendations. This will serve the health of the clients and help to reduce the liability of the company.
2. The second role of the occupational health nurse is to assist the employee and her health care provider (midwife or physician) in the management of her pregnancy. The Figure is a scheme suggested by the National Institute for Occupational Safety and Health to assist in developing recommendations for the pregnant worker. In reviewing the occupational health nurse's role in management of the pregnant worker let us plug into this scheme. The occupational health nurse should enter the picture as soon after the diagnosis as possible. The nurse can be of assistance to the employee and the primary health care provider in gathering occupational data . Further, the nurse should be prepared to refer the care provider to sources of information regarding substances to which the pregnant woman has been and is being exposed. It should not be assumed that the care provider is aware of or is fully informed about such substances. The data collected should include a review of past work experience, identifying as well as possible, the hazards to which she has been exposed.
If the worker has been exposed to ionizing radiation the nurse and the worker can check the records, assuming the worker has worn a badge monitor,for past levels of exposure and projecting what cont inued exposure will add in terms of accepted limits. The recommended dose limits for the embryo and fetus for the nine months of gestation is 0.5 rad. (This would be equivalent to 1.5 rad for the pregnant woman.) Tothe possible work exposure should be added that from diagnostic x-ray (Guidelines on Pregnancy and Work, 1977) . This information should facilitate the care giver's decision on the appropriateness of the worker's continuing a job without modification.
Further assistance can be provided by the nurse about other work related factors which might affect the woman 's Occupational Health Nursing, September 1984 comfort and/or safety. The nurse should be prepared to assist the pregnant woman, in cooperation with management, in modifying the work environment as indicated. The modifications might be as simple as a new chair with adequate support for the lumbar and sacral areas or adding a footrest to facilitate venous blood return. The woman's ability to push, pull, and lift (if this is part of her job) should be reviewed from month to month. If a load can be handled when nonpregnant, it can probably be handled when pregnant, unless she was using maximum effort before she was pregnant (Guidelines on Pregnancy and Work, 1977, p. 35) .
Women not known to be pregnant may present themselves to the nurse for treatment of minor ailments (nausea, headaches, respiratory infections, etc.). Since almost any chemical may cross the placenta and concentrate in the fetus, care should be taken to rule out pregnancy before administering any medication in the workplace. '~re you pregnant?" is a must question in treating any woman in the childbearing years.
Further assistance in the management of the pregnancy would be the periodic monitoring (blood pressure, etc.) between prenatal visits to the care provider. A copy of this record should be given to the woman or, at her request, sent to the care provider.
3. The third role of the occupational health nurse is as advocate. As in any occupational health issue, the nurse has a strong contribution to make as an advocate for individual employees as well as workers in general. The individual employee must be protected from job loss, relocation, or other forms of harassment due to expressed concern about hazardous conditions. Teratogenesis is not a female issue and employers should not be allowed to treat it as such. More attention has been given in the media to the female portion of reproductive outcomes so that it may be that males are less awareof the hazards in terms of impotence, fertility, and genetic damage.
Acting as an advocate for individual workers has the very real risk of jeopardizing the nurse's own position in the company. As in the risk of advocacy in any situation it may be helpful to establish an alliance with others in the company. The entire health team should be together on this issue. (A well-informed and cautious management, concerned about company liability, should also be concerned.) If an intra-company alliance is not feasible or not effective, then advice should be sought from an outside expert in the field who might carry some weightwith the management ofthe company. Referring the employee to the appropriate appeal procedure, both union and/or federal regulatory agencies, is the least the nurse can do.
In acting as an advocate for workers in general the nurse can be more forthright. Pressure on legislatures, singly or through the nursing organization, for honest and worker-interest protection from hazards is a real obligation of occupational health nurses.
4. A less direct role for the occupational health nurse in regard to pregnancy is in collecting epidemiological data on reproductive outcomes in the work environment. This data regarding reproduction should be kept on both men and women. Such data will be invaluable to the occupational health team and management in evaluating reproductive hazards. Florence Ebert has proposed a method for the collection of this data in a previous issue of this Journal (Ebert, 1982) .
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